Abstract
Introduction

16
In LLE island type ternary systems (type 0 in the Treybal 17 classification [1] ) at constant temperature and pressure, a bin-18 odal curve lies around a heterogeneous two liquid area (LL) 19 that is entirely surrounded by a homogeneous one liquid area 20 (L). Therefore, there is complete miscibility in each of the three 21 binary systems involved, which simultaneously coexist with a 22 LL ternary region. An island binodal curve has two plait points 23 that limit the tie-lines on each side of the island [2] .
24
Island binodal curves result commonly from the simultane- in ternary systems of two polymers and a low molecular weight 32 solvent [4] .
33
On the other hand, it is a common practice to utilize a model 34 to fit the experimental LLE data and obtain the binary interac- systems [5, 6] . Wilson [7] and NRTL [8] equations with a ternary 42 correction, were applied byŘehák et al. [5] for the correla-43 tion of the phenol + tetrahydrofuran + water system. Novák et al.
44
[6] used the regular-solution model with temperature-dependent 45 parameters to describe critical curves of LLE in ternary systems 46 where the possibility for the appearance of a closed heteroge-neous region with two critical points was discussed. It is also Fig. 1(a) ), for which there is no possibility of finding two points Fig. 1(b binary parameters reported elsewhere [13] was used.
120
The homogeneous binary g M curves were characterized using 121 two parameters: the composition of the minimum (x i,min ) and its
122
corresponding energy value (g M min ) as represented in Fig. 1 (a).
123
These two parameters were arbitrarily set and systematically
is defined at constant temperature and pressure. Therefore, we
126
calculated the values of the two binary interaction parameters,
127
A ij and A ji , corresponding to that g M curve using the following 128 equations:
For the topological analysis, we have evaluated a wide range 
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Restrictions on the location of the island binodal
208
curve for an island type ternary system is not compatible with 209 the existence of a centred and symmetric LLE ternary island. 
NRTL binary parameter values
211
The requisites for ternary island type formation have been 212 determined through the use of two properties, x i,min and g M min ,
213 that define the three binary g M curves of the ternary system. also to guide the correlation process.
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265
The study was carried out at 25 • C, but the practical condition 
277
The isopotential criterion has been used to calculate the LLE.
278
The concentrations that satisfy the following equation are cal-
where a ik is the activity of component i on the kth tie-line; n 282 denote the number of tie-lines in the LL region; and or and aq
283
represent the organic and aqueous phases, respectively. These 284 concentrations are then substituted in Eq. (7) to obtain the com-285 position objective function (O.F.) to be minimized: 
292
To guarantee that the solution of the LLE data fitting cor-
293
responds to the island type ternary system, the restrictions 294 on the parameters shown above were used (Eqs. (3)- (5)),
295
together with the complete miscibility condition for all three 296 binary systems [13] . In both systems, it was verified that if 297 these conditions were not used, the final solutions of the opti-298 mization process were generally a type I or type II ternary 299 system and, therefore, not consistent with the behaviour of the 300 systems.
301 Tables 1 and 2 show the NRTL binary parameters (A ij )
302
obtained from the fitting for both island type ternary systems.
303
Standard deviations, calculated using the following equation,
304
are also included: Table 2 Correlation results using NRTL (α = 0.2) for the trichloro acetic acid (1) + antipyrine (2) + water (3) system at 30 
Conclusions
319
A systematic study to evaluate the capability of the NRTL 
